Simultaneous flow cytometric analysis of surface markers and nuclear Ki-67 antigen in leukemia and lymphoma.
The monoclonal antibody Ki-67 identifies an antigen present during the late G1, S, G2, and M phases of the cell cycle, whereas resting cells do not express this antigen. Immunostaining with Ki-67 provides a simple method with which to determine the growth fraction of a malignant cell population without requiring a laborious procedure or use of radioactive materials. Thus far, detection of Ki-67-positive cells by flow cytometry was limited because of nuclear location of the antigen. In this study, periodate-lysine-paraformaldehyde (PLP) fixation of cells in suspension, labeling with Ki-67, and the subsequent flow cytometric analysis of the tumor growth fraction is described. Fixation with PLP at -10 degrees C for 15 min rendered the plasma membrane permeable without destroying cell surface antigens. Thus double immunofluorescence studies using both a surface marker and Ki-67 could be performed. This offers the additional advantage of being able to define the phenotype of proliferating cells. This method was applied to determine the growth fraction in peripheral blood and bone marrow samples of patients with leukemia and non-Hodgkin's lymphoma. The results of Ki-67 studies in 91 patients are shown. A wide variability of individual Ki-67 values was observed within each entity. Use of this flow cytometric procedure substantially facilitates the quantification of proliferating cells in pathological blood and bone marrow samples.